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SPECIFICATION 

1. Title of the Invention 

Method for producing a glycine ester 

2. Claims 

A method for producing a glyaine ester represented by the 
general formula t 

H 2 NCH 2 COOR 

(in the formula , R represents a secondary or tertiary alkyl 
group or oyoloalkyl group ) , 

wherein a chloroacetio acid ester represented by the 
general f ormula : 

CICH2COOR 

(in the formula, R represents a secondary or tertiary alkyl 
group or cycloalkyl group) is reacted with ammonia in the 
presence of a water-containing aprotic polar organic solvent. 

3. Detailed Description of the Invention 

The present invention relates to a method for producing 
a glycine ester by a reaction of a chloroacetio ester and 
ammonia . 

Glycine esters are industrially useful substances. For 
example, diazo acetic acid esters obtained by diazollzation of 



1 



!■ 11. Jul. 2003 23:56 

■ • 



S. YAMAMOIO OSAKA 

SHTJSAKU YAMAMOTO 



NU. Hill 



r. itf/!0: 



Your Ref.: CD01351 

Japanese Lald-Open Publication No- 53-127413 

glycine esters provide cyclopropane oarboxylate upon a reaction 
with olefins. A number of cyclopropane carboxylate 
derivatives, for example, primary ohrysanthemumio acid, are 
useful as materials for Insecticides. 

The present inventors had long accumulated studies on 
asymmetric synthesis of primary chrysanthemumlc acid ester, and 
have already completed the invention, according to which 
primary crysanthemlc acid ester is obtained at a high optical 
yield (80 to 90%) by performing a reaction of a diazo acetic 
acid ester having an alcoholic portion whiah is sterlcally bulky 
with 2 , 5-dimethyl-2 , 4-hexadiene using a certain type of 
asymmetric Sohlff base-copper complex as a catalyst (Japanese 
Laid-open Publication No. 52-17448) . Glycine esters obtained 
by the method of the present invention can be used as a starting 
material for producing the above-mentioned diazo acetic acid 
ester. 

The following methods are known for producing glycine 
esters, but none of them are satisfactory for the reasons 
described below. 

(1) Glycine and a corresponding alcohol are reacted in the 
presence of an acid catalyst. 

This method allows the reaction to proceed at a high yield 
when a lower alcohol such as methanol or ethanol is used. When 
a higher alcohol is used, the solubility of glycine in the 
reaction system is lowered, and thus the yield is poor. 

(2) A corresponding chloroaoetlc acid ester is reacted with 
urotropin, imlde succinate, imide phthalate or the like, so as 
to synthesize an N- substituted glycine ester derivative. Then, 



2 



f \\. Jul. 2003 23:57 S. YAMAMOTO OSAKA NO. 8377 P. \V\l\ 

* • 

5HUSAKU YAMAMOTO 

Your Ref . : CD01351 

Japanese Laid-open Publication No, 53-127413 

the N- substituted group Is removed. 

This method provides a high yield in each step, but 
Includes a great number of steps and is complicated* This 
method has a disadvantage of providing an overall low yield. 

In order to establish a one-step synthesis method of 
glycine ester using ohloroaoetlc acid ester as a starting 
material, the present inventors accumulated studies and 
completed the present invention. 

The present invention is a method for producing a glycine 
ester represented by the general formula: 

H2NCH2COOR 

(In the formula, R represents a secondary or tertiary alkyl 
group or cycloalkyl group), 

wherein a chloroaaetlc acid ester represented by the 
general formula t 

ClCH 2 COOR 

(in the formula, R represents a secondary or tertiary alkyl 
group or cycloalkyl group) Is reacted with ammonia in the 
presence of a water-containing aprotic polar organic solvent . 

Hereinafter, the method of the present Invention will be 
described in more detail. 

Substltuent R is a secondary or tertiary alkyl group or 
cycloalkyl group. R contains 3 through 20 carbon atoms. 
Examples of R are, specifically, cyclohexyl, cyclooctyl, 
menthyl (containing d, 1 and dl forms? the same is true with 
the following substances), neomenthyl, isomenthyl, and 
neolsomenthyl having isopropyl, sec-butyl, t -butyl, 
1 -methyl- 1-heptyl, cyclohexyl, and methyl groups. 
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Exemplary aprotlc polar* organic solvents include 
dimethyl formamide, dimethyl acetoamide, dimethyl sulfoxide, 
and acetoamide. 

For the reaction of the present invention , a solvent 
system mixed with water is preferably used in order to increase 
the solubility of ammonia in these solvents. 

The reaction temperature is not specifically limited, but 
is preferably in the range of 0°C to 40°C. The reaction pressure 
is usually atmospheric pressure, but can be higher. Ammonia 
is used in excess with respect to chloroaoetlo acid ester, 
usually, at 2 to 20 equivalents. 

For isolating and purifying the intended glycine ester 
from the reaction product, means such as, for example, 
extraction using an appropriate solvent or column 
chromatography using recryetallization, silica gel, alumina or 
the like is used. 

Hereinafter, the present invention will be described in 
more detail by way of examples and reference examples. 

Example 1 

2.32 g of ohloroacetic acid 6-menthyl (0.01 mol) was 
dissolved in 40 g of dimethyl formamide (DMF) and 10 g of water. 
Ammonia gas was blown into the resultant solution until the 
resultant solution was saturated with ammonia gas . The mixture 
was stirred at 20°C for 6 hours by a magnetic stirrer. Unreaoted 
ammonia and DMF were vacuum-distilled off from the reaction 
mixture, and then extracted by adding ethyl ether and ammonia 
water. The organic layer was washed with water and dried with 
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salt cake, and then ethyl ether was vacuum- distilled off. As 
a result, 2.12 g of crude product was obtained. The crude 
product was treated with column chromatography (30 g of silica 
gel; developer: methylene chloride). As a result, 1.87 g of 
colorless liquid glycine 1-menthyl ester (yield: 88%) and 
0.25 g of iminodiacetic acid di ( 1-menthyl ) ester (yield: 12%) 
were obtained. The structures of these products were confirmed 
based on the following physical properties. 

Glycine 1-menthyl esters 

Optical rotatory power: lct, D-64.2° (o 0.62, ethanol) was 
measured as hydrochloride salt. IR (liquid film) , u 3400 , 3325, 
1740 cm -1 . 

NMR (deuterated chroloform, TMS) , 6 3.40 (singlet, 
methylene proton) 



Elemental analysis value 
(as Ci 2 H 2 3N0 2 ) 



Calculated value 
Measured value 



C(%) 

67.57 

67.42 



H(%) 

10.87 

10.95 



N(%) 
6.57 
6.48 



Iminodiacetic acid di( 1-menthyl) ester: 

IR (liquid film), v 3360, 1740 cm -1 . 

NMR (deuterated chroloform, TMS), 6 3.43 (singlet, 
methylene proton) 



Elemental analysis value 
(as C24H43NO4) 

C(%) 

Calculated value 70.36 



H(%) 
10.58 



N(%) 
3.42 
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Measured value 70.54 10.34 3.24 

Examples 2 through 5 

2.32 g of chloroacetic acid 1-menthyl (0.01 mol) was 
dissolved in each of the solvents shown in Table 1 # and ammonia 
gas was blown into the resultant solution until the resultant 
solution was saturated with ammonia gas. The mixture was 
stirred at a prescribed temperature for a prescribed time period. 
The reaction mixture was processed in the same manner as in 
Example 1, and glycine 1-menthyl ester and iminodiacetic aoid 
di( 1-menthyl) ester were obtained. The reaction solvent, 
reaction conditions and yield are shown in Table 1. 



Table 1 



Ex. 


Solvent 




Reaction 

temperature/ time 


Glycine 

ester 

(yield) 


Iminodiacetic 
acid ester 
(yield) 


2 


DMF 


40g 


5°c, 10 hours 


1.87g 


0.24g 




Water 


lOg 




(87%) 


(12%) 


3 


Dimethyl 




25°C, 9 hours 


1.43g 


0.57g 




sulfoxide 


50g 




(67%) 


(28%) 




Water 


Sg 








4 


Acetonltrlle 


40g 


25°C, 4 hour 8 


1.15g 


0.17g 




Water 


lOg 




(54%)* 


(8%) 


5 


Ace t oni t r lie 


40g 


25°C, 35 hours 


1.79g 


0 . 32g 




Water 


lOg 




(84%) 


(15%) 



*0.52 g (33%) of the material was recovered. 
Example 6 

2.07 g of ohloroaoetlc acid 1 -methyl -1-heptyl (0 . 01 mol) 
was dissolved in 40 g of acetonltrlle and 10 g of water, and 
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ammonia gas was blown into the resultant solution until the 
resultant solution was saturated with ammonia gas . The mixture 
was stirred at 20°C for 10 hours by a magnetic stirrer. The 
reaction mixture was processed in the same manner as in Example 
1, and 1.16 g of glycine ( 1 -methyl -1-heptyl) ester (yield 62%) 
and 0.42 g of iminodiacetic acid di( 1 -men thyl- 1-heptyl ) ester 
were obtained. 

Example 7 

1.5 g of chloroacetic acid t-butyl (0.01 mol) was 
dissolved in 40 g of aoetonitrile and 10 g of water, and ammonia 
gas was blown into the resultant solution until the resultant 
solution was saturated with ammonia gas. The mixture was 
stirred at 20°C for 8 hours by a magnetic stirrer. Unreaoted 
ammonia and aoetonitrile were vacuum-distilled off from the 
reaction mixture, and then extracted by adding ethyl ether, 
ammonia water and salt. The organic layer was dried with salt 
cake and ethyl ether was vacuum- distilled off. As a result, 
0.9 g (yield: 69%) of glycine t-butyl ester was obtained. 

Reference example 1 

37.2 g of chloroacetic acid 6-methyl (0.16 mol) was 
dissolved in 640 g of DMP and 160 g of water. Ammonia gas was 
blown into the resultant solution until the resultant solution 
was saturated with ammonia gas • The mixture was stirred at 20°C 
for 6 . 5 hours . Unreacted ammonia and DMF were vacuum-distilled 
off from the reaction mixture, and then extracted by adding 
ethyl ether and ammonia water. The organic layer was washed 
with water and dried with salt cake, and then concentrated at 
a low pressure. As a result, 33.2 g of crude reaction product 
was obtained . 

30 g of the crude reaction product was stirred while 
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heating as the crude reaction product was refluxed with 19 g 
(0.162 mol) of isoamyl nitrite, 2.46 g (0.041 mol) of acetic 
acid, and 630 ml of chloroform for 30 minutes. The reaction 
product was washed with 275 ml of IN-H2SO4 and then with 
saturated sodium bicarbonate water and water, then dried with 
salt cake, and concentrated. As a result, 31.. 3 g of crude dlazo 
acetic acid 1-menthyl was obtained. This was treated with 
column chromatography (silica gel, methylene chloride) . Then, 
29.2 g of dlazo acetic acid 1-menthyl was obtained as yellow 
crystals. Yield (from chloroacetic acid 1-menthyl): 81.4% 

Optical rotatory power: Ia) D-83.0° (c 1.04- CHC1 3 ) 

Melting point: 48 to 49°C 

IR (KBr), V 2125, 1690 cm" 1 . 

NMR (CDC1 3 , TMS), S 5.33 ppm ( Singlet, me thine proton) 



8 



